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(54) Secured portable electronic device 



(57) The present invention is provided with a base 
board (2) on which wiring is provided, a memory (4), in- 
stalled on the base board (2) by soldering, for storing 
data and a certification key, and a memory control LSI 
(3). The memory control LSI is a fabricated as a bare 
chip incorporating an internal memory (3b) for storing 
data and a certification key, and a control section (3a) 
for controlling the storing of data in the memory (4) and 



the reproduction of the data from the memory (4). The 
bare chip is installed on the base board (2) and covered 
with sealing resin. The bare chip is connected to the 
base board (2) by gold wire bonding. The certification 
key stored in the memory (4) is compared with the cer- 
tification key stored in the internal memory. Based on 
the coincidence or non-coincidence between these 
keys, the control section determines whether or not the 
memory (4) is an intended one. 
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Description 

[0001] The present invention relates to a portable 
electronic medium which functions as a memory card, 
and in which a memory for storing data and a control 5 
circuit for controlling the memory are independently in- 
stalled on the same card. 

[0002] Where a memory for storing data and a control 
circuit (a control LSI) for controlling the memory are in- 
dependently installed on the same card (a base board), 10 
it is general that they are soldered to the base board. 
[0003] Owing to this structure, the memory can be 
easily replaced with a new one, and the control LS I can 
be detached for analysis. 

[0004] In other words, a counterfeit can be made by 15 
merely replacing only the memory with another, or by 
increasing the storage capacity. 

[0005] The present invention has been made in con- 
sideration of the above circumstances, and is intended 
to prevent the installation of a memory that does not cor- 20 
respond to the control circuit in use, thereby preventing 
fabrication of a counterfeit employing such a memory. 
[0006] The present invention is also intended to pre- 
vent easy analysis of the control circuit in use. 
[0007] According to the present invention, there is 25 
provided a portable electronic medium comprising: 
a base board on wh ich wiring is provided; a first memory, 
installed on the base board, for storing data and a first 
certification key; and a control circuit including: a second 
memory for storing data and a second certification key; 30 
and a control section for controlling an operation of stor- 
ing data in the first memory and an operation of reading 
the data from the first memory, the second memory and 
the control section being fabricated as a chip which is 
installed on the base board and connected to the base 35 
board, the control section checking whether the first cer- 
tification key stored in the first memory coincides with 
the second certification key stored in the second mem- 
ory, thereby determining whether or not the first memory 
is an intended one. 40 
[0008] According to the present invention, there is al- 
so provided a portable electronic medium comprising: a 
base board on which wiring is provided; a first memory, 
installed on the base board, for storing data; and a con- 
trol circuit including: a second memory for storing data 45 
and a first- memory-state Information; and a control sec- 
tion for controlling an operation of storing data in the first 
memory and an operation of reading the data from the 
first memory, the second memory and the control sec- 
tion being fabricated as a chip which is installed on the so 
base board and con nected to the base board, the control 
section checking whether the first memory is in a state 
coinciding with first-memory-state information stored in 
the second memory, thereby determining whether or not 
the first memory is an intended one. 55 
[0009] According to the present invention, there is fur- 
ther provided a portable electronic medium comprising: 
a base board on which wiring is provided; afirst memory, 



installed on the base board, for storing data and encod- 
ed data obtained by encoding a first certification key; 
and a control circuit including: a second memory forstor- 
ing data, a second certification key, an encoding key, 
and a decoding program; and a control section for con- 
trolling an operation of storing data in the first memory 
and an operation of reproducing the data from the first 
memory, the second memory and the control section be- 
ing fabricated as a chip which is installed on the base 
board and connected to the base board, the control sec- 
tion decoding the encoded data stored in the first mem- 
ory by use of the encoding key and decoding program 
stored in the second memory, and further checking 
whether a resultant certification key coincides with the 
certification key stored in the second memory, thereby 
determining whether or not the first memory is an intend- 
ed one. 

[0010] This summary of the invention does not nec- 
essarily describe all necessary features so that the in- 
vention may also be a sub-combination of these de- 
scribed features. 

[0011] The invention can be more fully understood 
from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 

FIG. 1 shows the internal structure of a memory 

card according to the present invention. 

FIG. 2 shows the internal structure of the memory 

card. 

FIG. 3 shows a sectional structure of the memory 
card. 

FIG. 4 shows the internal structure of the memory 
card. 

FIG. 5 is a control block diagram of the memory 
card. 

FIG. 6 shows an example of a manner in which a 
certification key is stored according to the first em- 
bodiment. 

FIG. 7 is a flow chart illustrating the processing that 
is performed when the memory card of the first em- 
bodiment is actuated or when power supply voltage 
is applied. 

FIG. 8 shows an example of a manner in which a 
certification key is stored according to the first em- 
bodiment. 

FIG. 9 shows an example of a manner in which 
memory state information are stored according to 
the second embodiment. 

FIG. 10 is a flowchart illustrating how certification 
processing is performed according to the second 
embodiment. 

FIG. 11 shows how music information edited at the 
end of the last-time processing is stored in the mem- 
ory of the memory card according to the second em- 
bodiment. 

FIG. 12 is a flowchart illustrating how memory state 
information are stored and certification processing 
is performed according to the second embodiment. 
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FIG. 13 shows how memory state information are 
stored in an internal memory according to the sec- 
ond embodiment. 

FIG. 14 shows how encoded data, a certification 
key, an encoding key and a decoding program are 
stored according to the third embodiment. 
FIG. 15 is a flowchart illustrating how certification 
processing is performed according to the third em- 
bodiment. 

FIG. 16 shows how encoded data, a certification 
key, an encoding key and a decoding program are 
stored according to the third embodiment. 
FIG. 17 shows how encoded data, a certification 
key, an encoding key, a decoding program and an 
encoding program are stored according to the 
fourth embodiment. 

FIG. 18 is a flowchart illustrating how certification 
processing is performed according to the fourth em- 
bodiment. 

FIG. 19 shows how encoded data, a certification 
key, an encoding key, a decoding program and an 
encoding program are stored according to the 
fourth embodiment. 

FIG. 20 shows the entire internet connection sys- 
tem according to the fifth embodiment. 
FIG. 21 illustrates how the Internet connection sys- 
tem of the fifth embodiment is used in a volume- 
sales store so as to register Internet connection in- 
formation in a memory card. 

[0012] Embodiments of the present invention will now 
be described. 

[0013] FIGS. 1 to 3 show the structure of a memory 
card M (an SD card), which is an example of a portable 
electronic medium. FIG. 1 shows the internal structure 
of the memory card M according to the present inven- 
tion, FIG. 2 also shows the internal structure of the mem- 
ory card M, and FIG. 3 shows a sectional structure of 
the memory card. 

[0014] The memory card M comprises a base board 
2 provided with external connection terminals 1 . 
A memory control LSI (a control circuit, a controller) 3, 
a memory (an external memory, a first memory) 4, chip 
components 5, and ICs of other types are installed on 
the base board 2. As shown in FIG. 4, the memory card 
is received in a case 7. 

[0015] The external connection terminals 1 of the 
base board 2 are coated with a hard gold plating layer, 
so as to improve the contact-resistant characteristic. 
[0016] The base board is coated with a soft gold plat- 
ing layer on the surface 2a that is reverse to the surface 
where the external connection terminals 1 are provided. 
[0017] On surface 2a, the memory control LSI 3 
(which is a bare chip for memory control) is die-bonded. 
The base memory control LSI 3 is connected to the base 
board by gold wire bonding and is covered with sealing 
resin 8. Thereafter, the memory 4, which is of a TSOP 
type, the chip components 5 and the ICs are installed 



by soldering. 

[0018] Since the memory control LSI 3 is installed on 
the base board 2 by bare chip installation, the key data 
cannot be easily analyzed. 

5 [0019] The control circuit of the memory card M will 
be described with reference to FIG. 5. 
[0020] As shown in FIG. 5, the memory card M is 
made up of: external connection terminals 1 through 
which data are exchanged with reference to an external 

10 apparatus (not shown); an interface section 9 connected 
to the external connection terminals 1 ; a memory control 
LSI 3 connected to the interface section 9; and the mem- 
ory 4, connected to the memory control LSI 3, for con- 
trolling the storing/reproduction of data. The interface 

15 section 9 is made of chip components 5 and ICs 6. 
[0021] The memory control LSI 3 includes a control 
section 3a for controlling the entire memory, and an in- 
ternal memory (a second memory) 3b for storing a con- 
trol program and data. 

20 [0022] When the memory card M is connected to the 
external apparatus (not shown), power supply voltage 
is applied thereto. 



25 



[First Embodiment] 



[0023] A description will be given of an embodiment 
wherein the memory 4 is certified by use of the certifi- 
cation key unalterably stored in the internal memory 3b 
and the certification key unalterably stored in the mem- 
30 ory 4. 

[0024] A unique value serving as a certification key is 
stored in the internal memory 3b, as shown in FIG. 6. 
The value is unalterably stored. 

[0025] Each of the memory 4 and the internal memory 
35 3b is made up of an unalterable ROM portion and an 
alterable ROM portion. The certification key is stored in 
the unalterable ROM portion. 

[0026] With reference to the flowchart shown in FIG. 
7, a description will be given of the processing that is 
40 performed when the memory card of the first embodi- 
ment is actuated or when power supply voltage is ap- 
plied. 

[0027] First of all the control section 3a executes a 
self check (ST 1) when the card is actuated or when a 

45 power supply voltage is applied from the external appa- 
ratus. If the self check shows "OK" in step (ST 2), the 
control section 3a reads out the certification key from 
the memory 4 (ST 3), and further reads out the certifi- 
cation key from the internal memory 3b (ST 4). Then, 

so the control section 3a compares the two keys, for coin- 
cidence (ST 5). 

[0028] If the comparison shows that the two keys co- 
incide with each other, the control section 3a certifies 
the memory 4 (certification "OK") (ST 6). Then, thecon- 
55 trol section 3a is set in the standby state (ST 7). 

[0029] If the self-check in step ST 2 indicates "NG" or 
if the certification of step S6 indicates "NG", the control 
section 3a stops processing (ST 8). 



3 



BNSDCCJD: <EP 1 197B26A1_L> 




5 EP 1 

[0030] If step 2 shows that the certification is "NG", 
this means that the comparison in step 5 indicates the 
key discrepancy and the memory 4 is not the certified 
one. 

[0031] In the above, reference was made to the case 
where the memory 4 is certified when the card is actu- 
ated or when the power supply voltage is applied to the 
external apparatus. It should be noted, however, that the 
memory may be certified in a similar manner each time 
it is accessed. 

[0032] The memory 4 may be accessed when music 
information or a program externally supplied is stored, 
or when the music information or program stored in the 
memory 4 is reproduced or executed. 
[0033] The certification key, which is stored in the in- 
ternal memory 3b for certification of the memory 4, may 
be used for certifying the relationship between the ex- 
ternal apparatus and the card M. As shown in FIG. 8, 
moreover, Ihe internal certification key K1 for certifying 
the memory 4 and the external certification key K2 for 
certifying the external apparatus can be stored in the 
internal memory 3b of the card M. 

[Second Embodiment] 

[0034] By use of the above structure, the memory 
control LSI 13 can store the state of the memory 4 (i.e., 
the manner of processing). When the memory 4 is ac- 
cessed next, the state information, which indicate the 
state of the memory 4, are checked to see whether or 
not they remain the same since the last-time access. 
Based on this check, the memory 4 is certified. 
[0035] In the case of the second embodiment, the 
control section 3a stores the state information on the 
memory 4 in the internal memory 3b when the process- 
ing using the memory card M comes to an end, as shown 
in FIG. 9. The state information on the memory 4 in- 
clude: the area used at the last processing (FAT: a file 
allocation table); a check sum of the whole of the mem- 
ory 4 (a verification value); a check sum stored in the 
memory 4 at the end of the last-time processing (a ver- 
ification value); etc. By this storing, the internal memory 
3b stores information regarding the area used at the last 
processing (FAT: a file allocation table); a check sum of 
the whole of the memory 4 (a verification value); a check 
sum stored in the memory 4 at the end of the last-time 
processing (a verification value); or the like. 
[0036] The memory 4 described above is a nonvola- 
tile memory and can retain the state in which the mem- 
ory 4 is in the last-time processing. The internal memory • 
3b is also a nonvolatile memory and can hold state in- 
formation on the memory 4. 

[0037] A description will be given as to how certifica- 
tion processing is performed when the memory 4 is ac- 
cessed by use of the above structure. In the description t 
below, the flowchart shown in FIG. 1 0 will be referred to. 
[0038] The memory 4 may be accessed when music 
information or a program externally supplied is stored, 
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or when the music information or program stored in the 
memory 4 is reproduced or executed. 
[0039] When the memory 4 is to be accessed, the 
control section 3a checks the storing state of the mem- 

5 ory 4 (ST 1 1 ) and determines which area (FAT) was used 
in the last-time processing (ST 12). Then, the control 
section 3a compares this area (FAT), i.e., the area de- 
termined as having been used in the last-time process- 
ing, with the area (FAT) registered in the memory 3b as 

10 having been used in the last-time processing (ST 13). 
[0040] If the comparison shows that the two areas co- 
incident with each other, the control section 3a deter- 
mines that the memory 4 is certified (certification "OK") 
(ST 14). Then, the access processing to the memory 4 
15 js started (ST 1 5). The access processing is, for exam- 
ple, the storing (writing) of data, or the reproduction 
(reading) of stored data. 

[0041] After the execution of the access processing, 
the control section 3a stores the data indicating the area 
20 (FAT) used for the access processing in the internal 
memory 3b (overwrite) (ST 1 6). 

[0042] If the comparison in step ST 16 indicates the 
area discrepancy, the control section 3a determines that 
the certification is "NG" and therefore ends the access 

25 processing (ST 17). 

[0043] In the above description, reference was made 
to a FAT as indicating the state information on the mem- 
ory 4. Needless to say, the check sum of the whole of 
the memory 4 (a verification value), a check sum stored 

30 in the memory 4 at the end of the last-time processing 
(a verification value) orthe like may be used in a similar 
manner. 

[0044] Let us assume a case where at the end of the 
last-time processing, music information "A" are stored 
35 in address "AAAA" of the memory 4 to have length of 
"BB", as shown in FIG. 11. A description will be given 
as to how, in this case, the processing for storing the 
memory state information and the certification process- 
ing are executed, with reference to the flowchart shown 
*o in FIG. 12. 

[0045] First of all, the control section 3a calculates a 
check sum "CC" (a verification value) corresponding to 
the music information "A" (ST 21 ). 
[0046] Subsequently, the control section 3a goner- 
's ates memory state information (ST 22) by adding the 
following three to the information ID originally provided 
for the music information "A": (i) the storing start address 
"AAAA" of the memory 4; (ii) the length "BB" of the 
stored information; and (iii) the check sum "CC" (a ver- 
o ification value) calculated as above. The memory state 
information, thus generated, are stored in the internal 
memory 3b (ST 23), as shown in FIG. 13. 
[0047] When the memory 4 is about to be accessed 
(ST 24), the control section 3a confirms the stored state 
5 of the memory 4 (ST 25) and determines that informa- 
tion having a length of "BB were stored in 
address "AAAA" of the memory 4 at the end of the last- 
time processing (ST 26). 
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[0048] Then, the control section 3a calculates the 
check sum "CC" (a verification value) corresponding to 
the information that starts from address "AAAA" of the 
memory 4 and has a length of "BB" (ST 27). 
[0049] On the basis of the address "AAAA", the length 
"BB" and the calculated check sum "CC" (a verification 
value), the control section 3a determines memory status 
information (ST 28). The memory state information are 
compared with the memory state information read out 
from the internal memory 3b and used in the last-time 
processing so as to see whether they coincide with each 
other (ST 29). 

[0050] If the comparison indicates coincidence of in- 
formation, the control section 3a certifies the memory 4 
(certification "OK") (ST 30) and executes the accessing 
processing to the memory 4 (ST 31 ). 
[0051] If the comparison in step 29 indicates a dis- 
crepancy of information, the control section 3a deter- 
mines that the certification is "NG" and ends the access 
processing (ST 32). 

[Third Embodiment] 

[0052] A description will now be given of an embodi- 
ment wherein the memory 4 is certified by using: encod- 
ing data for the certification key unalterably stored in the 
memory 4; the certification key unalterably stored in the 
internal memory 3b; the decoding program; and the en- 
coding key. 

[0053] In the case of this embodiment, the memory 4 
stores encoded data obtained by encoding a certifica- 
tion key by use of a unique certification key, as shown 
in FIG. 14. The encoded data are unalterably stored. 
[0054] As shown in FIG. 14, the internal memory 3b 
stores a certification key that is identical to the certifica- 
tion key used before the encoding of the encoded data 
stored in the memory, a decoding program used for de- 
coding the encoded data stored in the memory 4, and 
an encoding key used when the encoded data are de- 
coded in accordance with the decoding program. The 
keys and program are stored unalterably. 
[0055] Each of the memory 4 and the internal memory 
3b is made up of an unalterable ROM portion and an 
alterable ROM portion. The certification key is stored in 
the unalterable ROM portion. 

[0056] A description will be given, with reference to 
the flowchart shown in FIG. 15, as to how the memory 
4 is certified by use of the structure described above. 
[0057] First of all, the control section 3a reads out the 
encoded data from the memory 4 (ST 41). Then, the 
control section 3a decodes readout encoded data in ac- 
cordance with the encoding key stored in the internal 
memory 3b. For this decoding operation, the decoding 
program stored in the internal memory 3b is executed. 
As a result, a certification key is obtained (ST 42). Fur- 
ther, the control section 3a compares that certification 
key with the certification key stored in the internal mem- 
ory 3b (ST 43), for coincidence. 



[0058] If the comparison indicates coincidence be- 
tween the certification keys, the control section 3a cer- 
tifies the memory 4 (certification "OK") (ST 44). 
[0059] If the comparison in step 43 indicates a dis- 
5 crepancy, the control section 3a determines that the cer- 
tification is "NG" (ST 45). 

[0060] The certification key, which is stored in the in- 
ternal memory 3b for certification of the memory 4, may 
be used for certifying the relationship between the ex- 
10 ternal apparatus and the card M. As shown in FIG. 16, 
moreover, the internal certification key K1 for certifying 
the memory 4 and the external certification key K2 for 
certifying the external apparatus can be stored in the 
internal memory 3b of the card M. 

15 

[Fourth Embodiment] 

[0061] A description will now be given of an embodi- 
ment wherein the memory 4 is certified by executing 

20 both the certification processing (steps 41-45) of the 
third embodiment and the certification processing (steps 
11-14) of the second embodiment. The memory 4 is cer- 
tified when data are received from an external apparatus 
and stored in the memory 4. 

25 [0062] In the case of the fourth embodiment, encoded 
data, which are obtained by encoding a certification key 
in accordance with a unique encoding key, are stored 
beforehand, as shown in FIG. 1 7. The encoded data are 
unalterably stored. 

30 [0063] As shown in FIG. 17, the internal memory 3b 
stores a certification key that is identical to the certifica- 
tion key used before the encoding of the encoded data 
stored in the memory 4, an encoding program used for 
encoding reception data received from the external ap- 

35 paratus, a decoding program used for decoding the en- 
coded data stored in the memory 4, and an encoding 
key used when the reception data are encoded in ac- 
cordance with the encoding program or when the en- 
coded data are decoded in accordance with the decod- 

40 jng program. The keys and programs are stored unal- 
terably. 

[0064] As shown in FIG. 17, the internal memory 3b 
information regarding the area used at the last process- 
ing (FAT: a file allocation table); a check sum of the 
45 whole of the memory 4 (a verification value); a check 
sum stored in the memory 4 at the end of the last-time 
processing; or the like. 

[0065] Each of the memory 4 and the internal memory 
3b is made up of an unalterable ROM portion and an 

50 alterable ROM portion. The certification key is stored in 
the unalterable ROM portion. The alterable ROM portion 
is a nonvolatile memory and retains the state in which 
the memory 4 is in the last-time processing. 
[0066] A description will be given, with reference to 

55 the flowchart shown in FIG. 18, as to how the certifica- 
tion processing is executed upon reception of data from 
the external apparatus by use of the structure described 
above. 
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[0067] Upon reception of data from the external ap- 
paratus (ST 51), the control section 3a executes the cer- 
tification processing (ST 52) according to the third em- 
bodiment, and further executes the certification 
processing (ST 53) according to the second embodi- 
ment. 

[0068] If each certification processing is "OK" (ST 54), 
the control section 3a encodes the received data (ST 
55) in accordance with the encoding key stored in the 
internal memory 3b. Forthis encoding operation, the en- 
coding program stored in the internal memory 3b is ex- 
ecuted. 

[0069] Then, the control section 3a stores the encod- 
ed data in the memory 4 (ST 56). 
[0070] After this storing operation the control section 
3a stores the data indicating the state of the memory 4 
in the internal memory 3b (overwrite) (ST 57). 
[0071] If either certification processing is "NG", the 
control section 3a ends the processing (ST 58). 
[0072] When the encoded data stored in the memory 
4 is decoded for reproduction, the decoding operation 
is performed in a similar manner to that described 
above. 

[0073] The data to be stored in the memory 4 may be 
music information or a program. 

[0074] The certification key, which is stored in the in- 
ternal memory 3b for certification of the memory 4, may 
be used for certifying the relationship between the ex- 
ternal apparatus and the card M. As shown in FIG. 19, 
moreover, the internal certification key K1 for certifying 
the memory 4 and the external certification key K2 for 
certifying the external apparatus can be stored in the 
internal memory 3b of the card M. 



[Fifth Embodiment] 

[0075] A description will now be given of a manner in 
which a memory card M having the certification function 
described above is used. 

[0076] By way of example, how the memory card M 
is employed in an internet connection system will be de- 
scribed with reference to FIGS. 20 and 21 . 
[0077] FIG. 20 shows the internet connection system 
to which the memory card M capable of certifying an in- 
corporated memory is applied. 

[0078] Referring to FIG. 20, each of electronic devic- 
es, such as a PC (personal computer) 11, a cellular 
phone (or a mobile phone) 1 2, an electronic camera and 
a TV (television) set 1 4, is provided with a card slot and 
a communication interface (not shown). The card slot is 
designed to receive a memory card M which is substan- 
tially equal in size to a postage stamp. The memory card 
M includes a hidden storage area which cannot be ex- 
ternally accessed. The communication interface is re- 
quired for connection to the Internet 15, etc., and an ex- 
ample of the communication interface is a modem. 
[0079] According to the present embodiment, the 
memory 4 of the memory card M stores Internet connec- 



tion information 150, including a user ID. a user pass- 
word, a mail account, a mail password, a DNS server 
address, an access point (a telephone number for ac- 
cess), etc. The data format of the Internet connection 
5 information 1 50 registered in the memory 4 of the mem- 
ory card M is predetermined without reference to the 
types of electronic devices (namely, the PC 11 , cellular 
phone 12, electronic camera 13 and the TV set 14 de- 
scribed above). 
10 [0080] When a memory card M is inserted in the card 
slot, the PC 11 is automatically booted up and reads out 
the Internet connection information 1 50 of the predeter- 
mined format from the memory 4 of the card M. This 
memory 4 stores an application program 110 used for 
is automatic connection to the Internet 15 (i.e., an Internet 
connection setting application program 110). When the 
memory card M is actuated, the processing for certifying 
an incorporated memory, i.e., the processing described 
in relation to the first, second and third embodiments, is 
20 executed. When the memory certification is "OK", the 
PC 11 (i.e., an external apparatus) can be certified by 
using the certification key stored in the memory 3b of 
the memory card M. When these certifications are "OK", 
the application program is executed. 
25 [0081] The cellular phone 12, electronic camera 13, 
TV set 1 4 and other electronic devices are also provided 
with a storage medium that is readable by a computer. 
The storage medium stores an Internet connection set- 
ting application program (hereinafter referred to simply 
30 as an "application"). The storage medium is made of a 
ROM, a disk drive, a flash memory, etc. The application 
1 1 0 may be downloaded through a communication line. 
[0082] As described above, each of the electronic de- 
vices (the PC 11, the cellular phone 12, the electronic 
35 camera 13, etc.) is provided with an application (i.e., an 
Internet connection setting application). With this struc- 
ture, what is required of the user is merely to carry the 
memory card M, the memory 4 of which stores the In- 
ternet connection information 150, and insert it in the 
40 card slot of an arbitrary one of the electronic devices 
(namely, the PC 1 1 , the cellular phone 1 2, the electronic 
camera 13 or the TV set). By so doing, connection to 
the Internet 15 can be easily established. The memory 
card M is not designed to be dependent on any specific 
45 one of the electronic devices. In other words, the user 
can choose an electronic device to be used, and insert 
the memory card M in the card slot of the chosen device. 
By merely doing so, the user can be connected to the 
Internet through the device. 
50 [0083] In connection with this embodiment, a descrip- 
tion will be given of a shop that registers the Internet 
connection information 1 50 in the memory 4 of the mem- 
ory card M. A customer (i.e., the user) takes a memory 
card M to the shop or buys one from the shop. Then, the 
55 customer asks the shop to register the Internet connec- 
tion information in the memory 4 of the memory card M. 
In the case illustrated in FIG. 20, a volume-sales store 
1 6 an d a convenience store 27 register the I ntemet con- 
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nection information. For this registration, a PC 160 in 
the volume-sales store 16 is provided with a computer- 
readable storing medium, and this storing medium 
stores information 180 used for the registration of Inter- 
net connection information (i.e., an Internet connection 
information registration application program). The con- 
venience store 17 is provided with an information write 
terminal 170, and the storing medium of this terminal 
170 stores not only an application used for registering 
internet connection information in the memory 4 of the 
memory card M (i.e. , an internet connection information- 
registration application) but also an application used for 
downloading digital contents to the memory card M or 
an MD (i.e., a mini-disk). 

[0084] In this manner, the volume-sales store 1 6 and 
the convenience store 17 serve as service shops that 
can register Internet connection information. Owing to 
the registration service by these shops, users (subscrib- 
ers) who made a contract with Internet providers 18 
(hereinafter referred to simply as providers) can be 
counted according to the providers 18 or the service 
shops. Each provider 1 8 can therefore give a refund 1 9 
to a system provider (i.e., a company that provides an 
internet connection system using a portable storing me- 
dium) orthe service shops (i.e., the shops that registers 
Internet connection information, such as the volume- 
sales shop 1 6 and convenience store 1 7) in accordance 
with the number of subscribers 19. 
[0085] A description will now be given as to how the 
Internet connection information registration service 
shop registers (writes) Internet connection information 
in the memory 4 of the memory card M by use of the 
system shown in FIG. 20. In the following below, FIG. 
21 will be referred to. 

[0086] When the memory card of the user is inserted 
in the card slot of the PC 160, as indicated by arrow a, 
the Internet connection information-registration applica- 
tion 180 is started. A list of providers (a provider list 
menu) 201 is shown on the display unit of the PC 160. 
(The providers make a contract with the company that 
provides the system shown in FIG. 20.) 
[0087] On the provider list menu 201 , the user selects 
a provider or a salesperson of the volume-sales store 
16 selects one provide the provider requested by the 
user. In response to this selection, the PC 1 60 executes 
the application 1 80 and displays a message 202 indi- 
cating subscriber contract contents corresponding to 
the selected provider. A confirmation button 202a is in- 
cluded in the menu, and when the confirmation button 
is pushed (selected), a payment method selection menu 
203 is displayed. When a payment method is selected 
on this menu, then a mail account preparation menu 204 
is displayed. After mail accounts desired by the user are 
entered, the PC 160 is connected to the server 210 of 
the provider designed by the user (the connection is es- 
tablished through the Internet). The payment method 
and mail accounts desired by the user are therefore sent 
to the server 21 0. A confirmation request is subsequent- 



ly made, as indicated by arrow b, and an online confir- 
mation message 205 is displayed. 
[0088] The server 210 of the provider designated by 
the user checks the mail accounts desired by the user 

5 to see whether they have been already assigned to an- 
other user. This check is made in the order of the first to 
third choices, tf one of the mail accounts has not yet 
been assigned, it is determined that the mail account in 
question is assigned to the user. If all mail accounts have 

10 been already been assigned, the server 210 requests 
that different mail accounts be entered from the PC 1 60 
of the volume-sales shop 16. 

[0089] After determining a mail account desired by the 
user and assigning it to the user, the server 210 deter- 

15 mines a user ID, a user password and a mail password, 
which are to be assigned to the user. The information 
on these are transmitted to the PC 160 of the volume- 
sales store 16, along with the information required for 
the Internet connection, including a DNS server address 

20 and an access point. 

[0090] On the basis of the information transmitted 
from the server 210 of the provider, the PC 160 of the 
volume-sales store 1 6 generates Internet connection in- 
formation 150 of predetermined format. The Internet 

25 connection information include a user ID, a user pass- 
word, a mail password, a DNS server address, and an 
access point. The Internet connection information 150 
are encoded according to a predetermined algorism by 
use of a media key, which will be described below. When 

30 the operation for writing the encoded information in the 
memory 4 of the memory card M inserted in the card slot 
of the PC 160 has been started, a message 206 is dis- 
played, indicating that information are being written. 
[0091] When information are written in the memory 4 

35 of the memory card M, the certification according to the 
fourth embodiment is executed. When the memory cer- 
tification is "OK", the PC 11 (i.e., an external apparatus) 
can be certified by using the certification key stored in 
the memory 3b of the memory card M. When these cer- 

40 tifications are "OK", the write operation is started. 

[0092] After writing the Internet connection informa- 
tion 150 in the memory 4 of the memory card M : the PC 
160 displays an inquiry message 207, asking the user 
whether or not to protect the information in the memory 

45 card M by use of a password. 

[0093] If the protection based on a password is asked 
for, the PC 160 prompts the user to designate a pass- 
word. Then, the PC 160 encodes the password desig- 
nated by the user in accordance with a predetermined 

50 algorithm, and stores it in the memory card M. This en- 
coded password is used as a key for taking out a media 
key from the memory card M. By writing the password 
in the memory card M, the PC 160 completes a series 
of operations for writing the Internet connection informa- 

55 tion, i.e., the user registration processing. Thereafter, 
the PC 1 60 displays a message 208 indicating the com- 
pletion of user registration, and notifies a contract count 
server 21 1 of the completion of user registration through 
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the Internet, as indicated by arrow c. The contract count 
server 21 1 is owned by the business proprietor that de- 
veloped the present system (i.e., the system providing 
company). On the other hand, if the protection based on 
a password is not asked for, the PC 160 immediately 
displays the user registration completion message 208 
and notifies the contract count server 211 of the user 
registration completion, as indicated by arrow c. The no- 
tification of the contract count server includes the trans- 
mission of the information regarding the provider with 
which the user made a contract. 

[0094] The contract count server 21 1 stores the data 
on the number of users (subscribers) who made a con- 
tract with Internet providers, and the number of users is 
counted according to the providers or the Internet con- 
nection information registration service shops. Each 
time a notice of user registration completion is received 
from the PC 1 60 of the volume-sales shop 1 6, the con- 
tract count server 21 1 increases the number of subscrib- 
ers to a provider by one, and the volume-sales shop 1 6 
(i.e., the shop that performed the service of registering 
the Internet connection information for the connection 
to that provider) increases the number of subscribers by 
one. 

[0095] As described above, data used as a key is writ- 
ten in an area of a memory, so as to prevent the fabri- 
cation of a counterfeit memory card. The memory con- 
trol LSI certifies the key data, and access to the memory 
is allowed only when coincidence is detected. 
[0096] Even if the memory of the memory card is re- 
placed with a memory of greater storage capacity the 
certification by the memory control LSI does not indicate 
coincidence, and access to the memory is therefore pre- 
vented. 

[0097] To prevent analysis, the key data in the mem- 
ory can be encoded. 

[0098] The present invention relates to a memory 
card comprising: a memory for storing data; a control 
section for controlling the storing of data in the memory 
or controlling the reproduction of the data from the mem- 
ory; and a memory control LSI including an internal 
memory used by the control section. The control section 
compares the certification key stored in the memory with 
the certification key stored in the internal memory, and 
determines coincidence or non-coincidence. Based on 
this determination, the memory is certified. 
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Claims 

1. A portable electronic medium characterized by 

comprising: 

a base board (2) on which wiring is provided; 
a first memory (4), installed on the base board 
(2), for storing data and a first certification kev 
and 

a control circuit (3) including: a second memory 



50 



55 



(3b) for storing data and a second certification 
key; and a control section (3a) for controlling an 
operation of storing data in the first memory (4) 
and an operation of reading the data from the 
first memory (4), said second memory (3b) and 
said control section (3) being fabricated as a 
chip which is installed on the base board (2) and 
connected to the base board (2) : 

said control section (3a) checking whetherthe 
first certification key stored in the first memory (4) 
coincides with the second certification key stored in 
the second memory (3b), thereby determining 
whether or not the first memory (4) is an intended 
one. 

A portable electronic medium according to claim 1 , 
characterized in that: 

said first memory (4) is installed on the base 
board (2) by soldering; and 
said second memory (3b) is a bare chip in- 
stalled on the base board (2). 

A portable electronic medium according to claim 1 , 
characterized in that said first and second mem- 
ories (4, 3b) store the second certification keys in 
an unalterable manner. 

A portable electronic medium according to claim 1 , 
characterized in that said first and second mem- 
ories (4, 3b) include ROM portions, respectively, 
and the certification keys are stored in the ROM por- 
tions. 

A portable electronic medium according to claim 1 , 
characterized in that: 

said first memory (4) and said control circuit (3) 
are installed on one surface of the base board 
(2); and 

an external connection terminal, coated with a 
hard gold layer, is provided on another surface 
of the base board (2). 

A portable electronic medium according to claim 1 , 
characterized in that said second memory (3b) 
stores a control program for controlling the control 
section (3a). 

A portable electronic medium characterized by 

comprising: 

a base board (2) on which wiring is provided; 
a first memory (4), installed on the base board 
(2), for storing data; and 
a control circuit (3) including: a second memory 
(3b) for storing data and a first-memory-state 
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information; and a control section (3a) for con- 
trolling an operation of storing data in the first 
memory (4) and an operation of reading the da- 
ta from the first memory (4) : said second mem- 
ory (3b) and said control section (3a) being fab- 
ricated as a chip which is installed on the base 
board (2) and connected to the base board (2), 

said control section (3a) checking whether the 
first memory (4) is in a state coinciding with first- 
memory-state information stored in the second 
memory (3b), thereby determining whether or not 
the first memory (4) is an intended one. 

8. A portable electronic medium according to claim 7, 
characterized in that: 

said first memory (4) is installed on the base 
board (2) by soldering; and 
said second memory (3b) is a bare chip in- 
stalled on the base board (2). 

9. A portable electronic medium according to claim 7, 
characterized in that said first and second mem- 
ories (4, 3b) are nonvolatile memories. 

10. A portable electronic medium according to claim 7, 
characterized in that said first memory (4) is a non- 
volatile memory, and said second memory (3b) in- 
cludes a nonvolatile memory portion in which the 
first-memory-state information are stored. 

11. A portable electronic medium according to claim 7, 
characterized in that: 

said first memory (4) and said control circuit (3) 
are installed on one surface of the base board 
(2); and 

an external connection terminal, coated with a 
hard gold layer, is provided on another surface 
of the base board (2). 

12. A portable electronic medium according to claim 7, 
characterized in that said second memory (3b) 
stores a control program for controlling the control 
section (3a). 

13. A portable electronic medium according to claim 7, 
characterized in that said first-memory-state infor- 
mation include at least one of: information indicating 
which area of the first memory (4) is used at last- 
time processing; a verification value used at the end 
of the last-time processing; and a verification value 
regarding entity of the first memory (4). 

1 4. A portable electronic medium according to claim 1 3, 
characterized in that said area of the first memory 
(4) is defined by a start address and a data length. 



15. A portable electronic medium characterized by 

comprising: 

a base board (2) on which wiring is provided: 
a first memory (4), installed on the base board 
(2), for storing data and encoded data obtained 
by encoding a first certification key; and 
a control circuit (3) including: a second memory 
(3b) for storing data, a second certification key, 
an encoding key, and a decoding program; and 
a control section (3a) for controlling an opera- 
tion of storing data in the first memory (4) and 
an operation of reproducing the data from the 
first memory (4), said second memory (3b) and 
said control section (3a) being fabricated as a 
chip which is installed on the base board (2) and 
connected to the base board (2) : 

said control section (3a) decoding the encod- 
ed data stored in the first memory (4) by use of the 
encoding key and decoding program stored in the 
second memory (3b), and further checking whether 
a resultant certification key coincides with the cer- 
tification key stored in the second memory (3b), 
thereby determining whether or not the first memory 
(4) is an intended one. 

16. A portable electronic medium according to claim 15, 
characterized in that: 

said first memory (4) is installed on the base 
board (2) by soldering; and 
said second memory (3b) is a bare chip in- 
stalled on the base board (2). 

17. A portable electronic medium according to claim 15, 
characterized in that said first and second mem- 
ories (4, 3b) are nonvolatile memories. 



40 18. A portable electronic medium according to claim 15, 
characterized in that said first and second mem- 
ories (4, 3b) include nonvolatile memory portions, 
the nonvolatile memory portion of the first memory 
(4) stores said encoded data, and the nonvolatile 

45 memory portion of the second memory (3b) stores 
said certification key, said encoding key, and said 
decoding program. 

19. A portable electronic medium according to claim 15, 
50 characterized in that: 

said first memory (4) and said control circuit (3) 
are installed on one surface of the base board 
(2); and 

55 an external connection terminal, coated with a 

hard gold layer, is provided on another surface 
of the base board (2). 
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20. A portable electronic medium according to claim 1 5, 
characterized in that said second memory (4, 3b) 
stores a control program for controlling the control 
section (3a). 

5 



10 



15 



20 



25 



30 



35 



40 



45 



50 



BNSDOCIO: <EP 1 197B26A1_!_> 



10 



EP 1 197 826 A1 





BNSDOCID: <EP 1197826A1_I_> 



11 



EP 1 197 826 A1 




EP 1 197 826 A1 



M 



o 
I — 



LU 

CO 



MEMORY CONTROL 
LSI 

3a 



CONTROL 
SECTION 



3b 



I 



H INTERNAL 
MEMORY 



MEMORY 



FIG. 5 







1 


















o 














CD 


J — 








EC 






CT 








LU 








GO 


CD 










CO 




CE 




I 






<a 


<x: 












or 


az 

LU 






LU 


» — 








X 
LU 


UJ 







M 



MEMORY CONTROL 
LSI 



3a 
3b 



CONTROL 
SECTION 

T 





CERT 


FICA- 




TION 


KEY 


INTERNAL 




MEMORY 





CERTIFICA- 
TION KEY 



MEMORY 



FIG. 6 



BNSDOCID: <EP 1 197826A1 J_> 



13 



EP 1 197 826 A1 



( START ) 





1 


EXECUTE SELF CHECK 




READ OUT CERTIFICATION 
KEY FROM MEMORY 4 



ST3 



READ OUT CERTIFICATION KEY 
FROM INTERNAL MEMORY 3b 



-ST4 



COMPARISON FOR COINCIDENCE | — ST5 

ST6 

NO 




ST7~ 


STANDBY 


STATE 




1 





( END ) 



ST8 

S 



STOP PROCESSING 



FIG. 7 



C END ) 



14 



EP 1 197 826 A1 



M 

t 



CD 



CD 



GO 
— I —J 

<a: «*: 
ct: — 

LXJ s 
I— on 



LXJ 

CO 

LXJ 



MEMORY CONTROL 
LSI 



3a 
3b 



CONTROL 
SECTION 



,K1 



CERTIFICA- 
TION KEY 



CERTIFICA- 
TION KEY 

T* 



INTERNAL 
MEMORY 



K2 



-3 



CERTIFICA- 
TION KEY 



MEMORY 



FIG. 8 



BNSDOCID: <EP 1 197826A1_I_> 



15 



EP1 197 826 A1 















f— 








UJ 




















—J 


—J 


<c 


<C 


2: 




cc: 




LU 




/ — 


or 


X 


LU 


LU 


I— 



C_3 
LU 

CO 

LU 



M 



MEMORY CONTROL 
LSI 
3a 



3 b „ 



CONTROL 
SECTION 



STATE INFOR- 
MATION ON 
MEMORY 4 



INTERNAL MEMORY 



FIG. 9 



1 



MEMORY 



ADDRESS 



AAAA 




LENGTH BB 
^VERIFICATION 
VALUE 



3b 



INTERNAL MEMORY 

MEMORY STATE INFORMA- 
TION 

INFORMATION ID, START 
ADDRESS, LENGTH, 
VERIFICATION VALUE 

(MUSIC A) AAAA BB CC 



FIG. 11 



FIG. 13 



BNSDOCID: <EP 1 1 97826A 1 _l_> 



16 



EP1 197 826 A1 



( START ) 



CHECK STORING STATE 
OF MEMORY 4 



-ST 11 



DETERMINE AREA (FAT) USED IN | — ST1 2 
LAST-TIME PROCESSING 



COMPARE AREA (FAT) USED IN 
LAST-TIME PROCESSING WITH AREA 
(FAT) STORED IN MEMORY 3b 
AS HAVING BEEN USED IN LAST-TIME 
PROCESSING 



— ST13 



ST15 — 




EXECUTE ACCESS PROCESSING 
TO MEMORY 4 



ST16 — 



STORE DATA INDICATING 
AREA (FAT) USED FOR ACCESS 
PROCESSING IN INTERNAL 
MEMORY 3b (OVERWRITE) 



ST17 



END ACCESS PROCESSING 



( END ) 



( END ) 



FIG. 10 



BNSDOCID: <EP 1197826A1J_> 



17 



EP 1 197 826 A1 



( START ) 



CALCULATE CHECK SUM "CC" 
(VERIFICATION VALUE) CORRESPONDING 
TO MUSIC INFORMATION "A" 
J — — 



,ST2 



GENERATE MEMORY STATE 
INFORMATION BY ADDING 
STORING START ADDRESS 
" AAAA" OF MEMORY 4, LENGTH 
"BB" OF STORED INFORMA- 
TION, AND CALCULATED CHECK 

SUM "CC" (VERIFICATION 
VALUE) , TO THE INFORMATION 
ID ORIGINALLY PROVIDED FOR 
THE MUSIC INFORMATION "A" 
? 



/ST22 



STORE INFORMATION 
NTERNAL MEMORY 



1/ 



ST23 




,ST24 

MEMORY 
TO BE ACCESSED 

? 

^ ST25 



CONFIRM STORING 


STATE OF 


MEMORY 4 






,ST26 



DETERMINE THAT INFORMATION 
HAVING LENGTH OF " BB" HAVE 
BEEN STORED IN ADDRESS 
"AAAA" OF MEMORY 4 AT THE 
END OF LAST-TIME PROCESSING 

\ 



CALCULATE CHECK SUM CC 
(VERIFICATION VALUE) CORRES- 
PONDING TO INFORMATION THAT 
STARTS FPOM ADDRESS "AAAA" 
OF MEMORY 4 AND HAS LENGTH 
OF "BB" 

ST 2 7 



ST28 
j 



DETERMINES MEMORY STATUS 
INFORMATION ON THE BASIS 
OF ADDRESS " AAAA" , LENGTH 
"BB" AND CALCULATED CHECK 

SUM "CC" (VERIFICATION 

VALUE) 



ST 2 9 



COMPARE MEMORY STATE 
INFORMATION WITH MEMORY 
STATE INFORMATION READ 
OUT FROM THE INTERNAL 
MEMORY 3b AND USED IN 
LAST-TIME PROCESSING SO 
AS TO CHECK COINCIDE 




EXECUTES ACCESS- 
ING PROCESSING TO 
MEMORY 4 



C END ) 



ST32 



END ACCESS 
PROCESSING 



( ^D ) 



FIG. 12 



18 

BNSDOCID: <EP 1 197826A1_I_> 



EP 1 197 826 A1 







CD 




1 — 




<_> 




LU 

s: 








o 










co 




1 


<c 


<C 






en 




LU 






en 


X 


LU 


LU 


} — 



LU 
CO 



en 



MEMORY CONTROL LS 



3a 



3b 



CONTROL 
SECTION 



An 



I 



CERTIFICATION KEY 



DECODING PROGRAM 



ENCODING KEY 



INTERNAL MEMORY 



M 



ENCODED 
DATA 



MEMORY 



1 



FIG. 14 







o 












LU 








o 










CO 






«< 












LU 








X 




LU 





LU 

CO 



MEMORY CONTROL LSI 
3a 



3b 



CONTROL 
SECTION 

Z3 



CERTIFICATION KEY 



ENCODING PROGRAM 



DECODING PROGRAM 



ENCODING KEY 



INTERNAL MEMORY 



M 

t 



1 



MEMORY 



FIG. 17 



BNSDOCID: <EP 1197828A1J_> 



19 



EP1 197 826 A1 



( START ) 















READ OUT ENCODED DATA 
FROM MEMORY 4 


— ST41 














DECODE READOUT ENCODED DATA 
IN ACCORDANCE WITH ENCODING 
KEY STORED IN INTERNAL MEMORY 
3b BY EXECUTING DECODING 
PROGRAM STORED IN INTERNAL 
MEMORY 3b, THEREBY OBTAINING 
CERTIFICATION KEY 


— ST42 










COMPARE OBTAINED CERTIFICATION 
KEY WITH CERTIFICATION KEY 
STORED IN INTERNAL MEMORY 3b, 
FOR COINCIDENCE 


— ST43 




FIG. 15 



20 



EP 1 197 826 A1 



M 





1 




















1 — 




o 






I — 


3NN0 




<_> 

LU 

oo 






LU 


cn 
—J —I 




<c 


<*: 












XTER 
ERMI 




INTEI 


LU 1 — 







MEMORY CONTROL LSI 



3a 



3b 



CONTROL 
SECTION 



CERTIFICATION 
KEY 






OECOOING PROGRAM 


ENCODING KEY 



INTERNAL MEMORY 



,K1 
K2 



ENCODED 
DATA 



MEMORY 



1 



FIG. 16 



M 





1 
















1 — 










CD 






LU 






oo 












LU 








1 t 




<c 






LL. 






Q£ 


cc 




LU 


LU S 












X LU 






LU 1 — 







MEMORY CONTROL LS 
3a 



3b 



CONTROL 
SECTION 

zr 



CERTIFICATION 
KEY 



ENCODING PROGRAM 



DECODING PROGRAM 



ENCODING KEY 



NTERNAL MEMORY 



K1 
fK2 



1 



MEMORY 



J 



FIG. 19 



BNSDOCID: <EP 1197826A1_L> 



21 



EP1 197 826 A1 



( START ) 



RECEIVE DATA FROM EXTERNAL 
APPARATUS 



— ST51 



EXECUTE CERTIFICATION PROCESSING 
ACCORDING TO THIRD EMBODIMENT 



ST52 



EXECUTE CERTIFICATION PROCESSING 
ACCORDING TO SECOND EMBODIMENT 



— ST53 



ST54 




ENCODE RECEIVED DATA IN 
ACCORDANCE WITH ENCODING KEY 
STORED IN INTERNAL MEMORY BY 
EXECUTING PROGRAM STORED IN 
INTERNAL MEMORY 3b 



ST55 



ST58 



END PROCESSING 



C END ) 







STORE ENCODED DATA IN 
MEMORY 4 


> 




STORE DATA IN 
OF MEMORY 4 IN 
MEMORY 3b (OVE 


DICATING STATE 

INTERNAL 
RWR 1 TE) 



h-ST56 



— ST57 



( END ) 



FIG. 18 



22 



EP1 197 826 A1 





CO CD 

















cc 




LU 


CC 


LU 


LU 


Q 


LU 


Q 


Q 




Q 










> 








cd 


CD 


az 


CD 


as 


QC 


Q_ 




cu 


CL. 




cu 






CD 




n= 






en 




CO 


CD 


ctr 


os: • 


cc 






ZD 




LU 


EE 


O • 


LU 


CO 




LU 








* 











CD 








o 




o 






LU 












cr: 














CD 




CD 
















ZD 


sr 






CD 




CO 




to 


<=D 


CO 




CD 


CD 


CD 






CO 


CD 


CO 




CL. 






LU 


Q 


-*c 


CD 


*c 








I — 


I— 




CU 


<C 


Q_ 




CO 


LU 
















CO 








cc 


or 


—I 


_i 




LU 


Ct 


oc 




LU 


LU 






CO 


CD 


LU 


<=> 




CO 


CO 




<C 




CD 


NT 


LU 




ZD 


IT) 






Q 





7 



CD 



CL- 
OU 



BNSDOCID: <EP 1 197826A1_I_> 



24 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 00 12 0390 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate. 
of relevant passages 



Relevant 
to ciaim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.7) 



WO 98 58305 A (MCCOLL CAMERON; MEMORY CORP 
PLC (GB); DEAS ALEXANDER ROGER (GB)) 
23 December 1998 (1998-12-23) 

* figure 2 * 

* page 1, line 19 - page 2, line 30 * 

* page 5, line 12 - page 10, line 34 * 

* page 12, line 33 - page 13, line 23 * 

* page 17. 1 ine 4 - line 19 * 



US 5 838 793 A ( LEWIS DAVID OTTO) 
17 November 1998 (1998-11-17) 

* column 1, line 55 - column 3, line 30 

* column 6, 1 ine 28 - 1 ine 43 * 



1,2,6, 
15-18,20 



G06F1/00 



US 5 099 516 A (DURKIN MICHAEL D 

24 March 1992 (1992-03-24) 

* column 1, 1 ine 37 - 1 ine 46 * 



ET AL) 



EP 0 911 738 A (CALLUNA TECH LTD) 

28 April 1999 (1999-04-28) 

* column 2, line 17 - column 3, line 7 * 

* column 3, line 52 - column 4, line 58 * 



The present search report has been drawn up for all claims 



3-5, 
7-12,19 

1,2,6, 
15-18,20 



1,7,15 



TECHNICAL FIELDS 
SEARCHED (trtt.Cl.7) 



G06F 

G07F 



Puce ot search 

THE HAGUE 



Date ol completion of the search 

7 February 2001 



Sigolo, A 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly rolovant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : documeni cited tor other reasons 

8 : member ot the same patent tamity, oonesponding 
documeni 



BNSDOCID: <EP 1197826A1J_> 



25 



EP 1 197 826 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 00 12 0390 



This annex lists the patent family member srelating to the patent documenls cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP tile on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

07-02-2001 



Patent document 
cried in search report 


Publication 
dale 


Patent family 
member(s) 


Publication 
dato 


WO 9858305 


A 


23-12-1998 


AU 


8028798 


A 


04-01-1999 


US 5838793 


A 


17-11-1998 


NONE 








US 5099516 


A 


24-03-1992 


NONE 








EP 0911738 


A 


28-04-1999 


GB 


2330682 


A 


28-04-1999 



2 



w For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



BNSDOCID: <EP 1197B26A1J_> 



26 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



j£3 FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




THIS PAGE BLANK WTO) 



